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The Predictive Value of Serum Parathyroid Hormone Levels for the Occurrence
of Hypocalcemia Following Total Thyroidectomy

Ahn Soo Na, Seon Kwang Kim, Young Wook Kim, Hyun Jo Youn and Sung Hoo Jung
Division of Breast « Thyroid Surgery, Department of Surgery, Chonbuk National University Medical School, Jeonju, Korea

Purpose: The aim of study was to determine the cut-off value of serum parathyroid hormone levels with a predictive value
for the occurrence of clinical hypocalcemia following total thyroidectomy. Methods: We performed a retrospective review,
of 150 patients who underwent total thyroidectomy for papillary thyroid carcinoma from January 2010 to July 2010. We
measured the serum levels of parathyroid hormone and phosphate within 18 ~24 hours postoperatively. The serum levels
of ionized calcium were measured immediately and within 18 ~24 hours postoperatively. We also determined the cut-off
value, sensitivity and specificity of serum levels of parathyroid hormone, ionized calcium, and phosphate with a predictive
value for the occurrence of clinical hypocalcemia. Results: Serum levels of parathyroid hormone were 2.0+1.7 pg/ml in the
clinical hypocalcemia group, 9.9£10.7 pg/ml in the asymptomatic hypocalcemia group, and 15.3£10.7 pg/ml in the normal
control group (P <0.001). Serum levels of ionized calcium were also significantly lower in the clinical hypocalcemia group
(0.92£0.16 mmol/L) compared with the normal control group (P=0.002). On the other hand, serum levels of phosphate were
significantly higher in the clinical hypocalcemia group (P=0.009). The cut-off value of serum parathyroid hormone levels for
the prediction of clinical hypocalcemia was 4.5 pg/ml, where the sensitivity, specificity, positive predictive value, and negative
predictive value were 87.5%, 63.4%, 89.3% and 59%, respectively. Conclusion: Serum parathyroid hormone levels following
total thyroidectomy are the most powerful predictive factors for the occurrence of clinical hypocalcemia. Our results show
that the incidence of clinical hypocalcemia is relatively higher at postoperative serum levels of parathyroid hormone <4.5

pg/ml.
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Table 1. Clinocopathologic characteristics

AR AZA AAES ANelgon, &% 18470l
24417 Aololl 8% BAPA =8 Q)

A
UF ol L8 BHS FE A5G 5

e
A= ABNE 2 < Institutional Review Board
(IRB approval No. 2012-11-017)ol14] 5Ql=|9loem, SA] &
A v 2 SPSS 13.05 AH-&3}od, Chi-square and Fisher’s ex-
act test, Student’s t-test, ANOVA, Kruskal Wallis TestS A}-&
skglom, Pgkol 0.05 wRkel H-%-E FAR SR ot
2 A

Clinical Asymptomatic Normocalcemia Pvalue
hypocalcemia (N=57)  hypocalcemia (N=78) (N=15)
Gender 0.307
Male 4 (7%) 12 (15%) 1 (7%)
Female 53 (93%) 66 (85%) 14 (93%)
Age (years) 49.5+9.6 51.0+9.9 55.9+9.6 0.217
Operation time (min) 130£10 120£11.5 120£13 0.328
Parathyroid autotransplantation 0.695
Yes 4 (7%) 7 (9%) 2 (13%)
No 53 (93%) 71 (91%) 13 (87%)
Lateral lymph node dissection 1.00
Yes 6 (11%) 8 (10%) 1 (7%)
No 51 (89%) 70 (90%) 14 (93%)
Preserved parathyroid gland (number) 33 3.33 34 0.402
Albumin (g/dl) 3.93+0.32 3.90+0.35 3.87+0.35 0.193

Table 2. Comparison of parathyroid hormone, ionized calcium, and phosphorus as calcium state after total thyroidectomy

Clinical Asymptomatic Normocalcemia Pvalue

hypocalcemia (N=57)  hypocalcemia (N=78) (N=15)
Parathyroid hormone (pg/ml) 20+ 1.7 9.9 + 10.7 153 + 107 <0.001
Ionized calcium 1* (mmol/L) 1.03 + 0.09 1.05 + 0.11 1.11 + 0.10 0.044
Tonized calcium 2" (mmol/L) 092 = 0.16 094 = 0.12 1.04 £ 0.12 0.002
Phosphorus (mg/dl) 45 + 1.05 40 = 0.78 3.8 £0.75 0.009

*Tonized cacium 1 = immediately, after surgery; onized calcium 2 = 18~24 hrs, after surgery.
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Fig. 1. The receiver operating characteristics (ROC) curve analy-
sis for prediction of clinical hypocalcemia. The serum par-
athyroid hormone levels were the most powerful predictive
factors for clinical hypocalcemia. PTH = parathyroid hor-
mone; iCa 1 = immediately, after surgery; iCa 2 = 18~24
hrs, after surgery; P = phosphorus.

O

] T 4.5+1.05 mg/dlZ F4 T 3.8+0.75 mg/dlel] H]s}o]
FostAl =eHP=0.009) (Tabel 2).
WA A7) AL dFslr] A% FaHEA £
2O AR FAE 45 pgmlo] L, AR EE 875%, Eol%
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Table 3. Cut-off value of parathyroid hormone, ionized calcium, and phosphorus predicting clinical hypocalcemia after total thyroidectomy

Clinical Normocalcemia &
hypocalcemia asymptomatic OR* 95% CI' P-value
(N=57) hypocalcemia (N=93)
Parathyroid hormone (pg/ml) <0.001
<45 50 34 13.17 5.18~34.92
>4.5 7 59 - -
ITonized calcium (mmol/L) <0.001
<0.95 31 34 2.46 1.07~5.65
>0.95 26 59 - -
Phosphorus (pg/ml) <0.001
>4 38 39 2.34 1.05~5.28
<4 19 54 - -

*OR = odds ratio; TCI = confidence interval.
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